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© A process for mechanically bonding a sheet 
10,20 of rubber to a sheet of 12,22 of another, e.g. a 
reinforcing, material, and a composite article made 
by the process. A molded sheet 10 of rubber having 
integral upstanding posts 14 is assembled with the 
sheet 12 of the other material in such a manner that 
the- posts 14 extend through openings 16 in the 
sheet 12 of the other material. The distal ends 14A 
of the rubber posts 14 are then reformed (preferably 
by heating) to shape or form the rubber posts into 
rivets 1 4B which mechanically lock the rubber sheet 
10 and the sheet 12 of other material together and 
provide good shear resistance. According to another 
embodiment of the present invention, the reinforce- 
ment material 22 is a high melting temperature plas- 
tic which has an upstanding post and the molded 
rubber sheet 20 and has openings therein. The pias- 
jtic posts 26 are reformed as with a laser to bond the 
plastic sheet 22 to the rubber sheet 20. 
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HEAT RIVETING RUBBER FOR EFFECTING A MECHANICAL LOCK 



The present invention relates to a process for 
mechanically locking a sheet of rubber to a sheet 
of a reinforcing or attaching material, usually a 
metal or a high temperature melting plastic. Fur- 
ther, the invention relates to a composite article 
made by such a process, i.e., a sheet of rubber 
mechanically bonded to a sheet of another material 
by means of a rubber rivet that is integrally formed 
from the sheet of rubber. Alternatively, a sheet of 
rubber is mechanically bonded to a sheet of a 
plastic material by means of a plastic rivet integ- 
rally formed from the sheet of plastic material. 

In the manufacture of parts such as rubber 
gaskets, it is common practice to reinforce the 
rubber material with a sheet of another or a re- 
inforcing material such as metal or a high tempera- 
ture melting plastic. Moreover, it is known to pro- 
vide an adhesive bond between the rubber and the 
other material to form a composite sheet which 
combines the characteristics of both materials. 

It has been found that a chemical bond be- 
tween the rubber and the reinforcing material may 
break down in certain applications when subjected 
to certain extreme conditions. For example, when 
such a composite structure is used to form a 
gasket for an automobile headlamp, the adhesive 
(chemical) bond between the rubber and the metal 
reinforcement may break down under the heat gen- 
erated by the headlamp. Since the forces applied 
to such bond are primarily in shear, a breakdown of 
the adhesive bond can result in significant damage 
to the gasket. 

Accordingly, there is a need to provide a me- 
chanical bond for composite articles wherein rub- 
ber is adhered to a reinforcing material, and to 
provide a mechanical bond which generally resists 
shear forces which would otherwise tend to break 
down a chemical bond (i.e. an adhesive joinder) 
between the materials. 

Accordingly, it is an aspect of tbe present 
invention to provide a process for mechanically 
bonding rubber to a reinforcing or attaching ma- 
terial in such a way that the mechanical bond 
resists shear forces. Another aspect of the present 
invention relates to a composite article made by 
such a process. 

According to the concepts of the present inven- 
tion, a rubber part is initially molded with integral 
rubber posts that can mate with openings (e.g. 
matingly engage) formed in a reinforcing or attach- 
ing material. The rubber part is then assembled 
with, the reinforcing material in such a way that the 
rubber posts protrude through the openings in the 
reinforcing material. The distal ends of the rubber 



posts are then reformed (that is shaped as by 
heating), to form a rubber rivet that mechanically 
locks the rubber part to the reinforcing material. 
Such a mechanical rivet in association with an 

5 adhesive (chemical) bond between the rubber part 
and the reinforcing material provides a secure cou- 
pling of such members and form a composite 
which resists shear forces that could otherwise 
fracture or break the adhesive bond. 

70 The composite product made according to the 

invention basically comprises a rubber sheet and a 
sheet of a reinforcing material bonded thereto with 
a rubber rivet integrally formed from the rubber 
sheet and effective to resist separation of the mem- 

75 bers mechanically, under both tension and espe- 
cially shear forces. 

According to other concepts of the present 
invention, a high melting temperature plastic is 
initially molded having integral plastic posts which 

20 can mate with an opening in a rubber sheet. The 
posts can be transformed into a rivet through the 
use of localized heat such as that generated by a 
laser. 

The present invention will be better understood 
25 by reference to the following drawings of, and to 
the detailed description of, embodiments of the 
invention. 

Fig. 1 is a side elevational view of a rubber 
part for use in forming a composite according to an 
30 embodiment of the present invention; 

Fig. 2 is a top plan view of the rubber part of 

Fig. 1; 

Fig. 3 is a side elevational view of a metal 
reinforcing part forming part of the composite ac- 
35 cording to this embodiment; 

Fig. 4 is a top plan view of the metal part of 

Fig. 3; 

Fig. 5 schematically illustrates the manner in 
which the rubber and metal parts are contiguously 

40 assembled with posts of the rubber part extending 
through the metal reinforcement; 

Fig. 6 is a schematic fragmentary cross- 
sectional view of the mechanical interlock between 
the metal and the rubber part; and 

45 Fig. 7 is a cross-sectional view of a mechani- 

cal interlock between a plastic sheet and a metal 
sheet according to another embodiment of the 
present invention. 

so Figs. 1 through 4 show the basic profile of a 

rubber sheet 10 and a reinforcing sheet 12 which 
are mechanically interlocked according to the con- 
cepts of the present invention. As seen in Figs. 1 
and 2, the rubber sheet 10 includes a pair of 
integral, upstanding posts 14. As seen in Figs. 3 
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and 4, the reinforcing sheet 12 has a pair of open- 
ings 16 positioned or dimensioned to mate with the 
rubber posts 14 Qn the rubber sheet 10. 

The rubber material of the present invention is 
generally any elastomer which can be reformed or 
shaped at high temperatures, for example at about 
700° to about 800* F. Naturally, a temperature is 
utilized which melts or causes rubber posts 14 to 
flow. Ethylene-propylene type elastomers constitute 
a suitable class of rubber for use in the present 
invention.* Such elastomers include ethylene-pro- 
pylene rubber (EPR), ethylene-propylene-diene 
rubber (EPDM), and combinations thereof. EPDM 
contains small amounts of non-conjugated diene 
units therein. That is, as known to the art as well as 
to the literature, EPDM is made from monomers of 
ethylene, propylene and various small amounts of a 
non-conjugated diene generally having from 5 to 
about 10 carbon atoms with specific examples in- 
cluding pentadiene, hexadiene, nbrbornene, 
methylnorbomene, ethylidenenorbornene, and the 
like. The amounts of the various components of 
EPR and EPDM are well known to the art and to 
the literature and are generally -conventional. The 
ethylene-propylene type elastomers are generally 
cured in a conventional manner. However, the high 
heat reforming temperature is sufficient to break 
down the crosslinks forming the cured system and 
permits the elastomer to flow and assume another 
shape. 

Considering the reinforcing sheet. 1 2, it must 
be able to withstand such high reforming tempera- 
tures. It is thus generally any metal such as steel, 
or it can be a plastic which has a melting point 
above the reforming temperature. 

Preferably, rubber sheet 10, including integral 
posts 14, is formed as a single, molded article. The 
reinforcing sheet 12 when metal can be formed by 
conventional metal forming techniques (e.g., 
stamping) with the openings 16 integrally formed 
therein. 

In forming a rubber-reinforcing composite, the 
reinforcing and rubber sheets are assembled with 
the surfaces 10A, 12A in juxtaposed relation, and 
with the openings 16 in the metal sheet 12 located 
over the rubber posts 14 (see Fig. 5). In such a 
relationship, the distal ends 14A of the posts 14 
extend beyond the other surface 12B of the metal 
sheet. Before rubber sheet 10 and reinforcing sheet 
14 are brought together, either one or both of 
juxtapositioned or contiguous surfaces 10A and 
12A are coated with a thin layer of an adhesive. 
Any conventional adhesive can be utilized including 
those known to the art and to the literature. 

In order to form the mechanical interlock be- 
tween the reinforcing (e.g. metal) and rubber 
sheets, a heating element 18 is brought into con- 
tact with rubber posts 14, to reform or deform the 



rubber posts. That is, distal ends 14A of post 14 
are melted and reshaped in the form of a rubber 
rivet so that a mechanical lock is created between 
the rubber sheet and the reinforcing sheet. Thus, in 
5 Fig. 5, heating element 18 modifies the distal ends 
14A of the rubber posts in such a way as to reform, 
deform, or shape it to the profile shown in Fig. 6. 
The reformed rubber post 14 includes a retaining 
lip 14B which faces and can act against the op- 
w posite side 12B of the reinforcing sheet, to me- 
chanically retain the rubber and reinforcing sheets 
together. However, a primary advantage of the re- 
formed rubber post is good shear resistance. 

The product made by the process of this in- 
75 vention is shown in Rg. 6. The reinforcing and 
rubber sheets 12 and 10 are juxtaposed with inter- 
facing surfaces 12A and 10A that are adhesively 
bonded together. The rubber posts 14 extend 
thrbugh the openings 16 in the reinforcing (e.g. 
20 metal) sheet 12, and its reformed or deformed lip 
14A forms a rivet head which mechanically retains 
the rubber and reinforcing sheets 10 and 12 to- 
gether. Hence, a process has been provided to 
form a secure and effective mechanical bond. Such 
25 mechanical bond, when coupled with the adhesive 
bond, effectively retains the materials together, es- 
pecially under shear conditions. 

According to other concepts of the present 
invention, a high melting temperature reinforcing 
30 plastic part 22 is initially molded with integral plas- 
tic posts 26 that can mate with openings formed in 
a rubber part or sheet 20. The plastic reinforcing 
part which is made of a high temperature plastic, 
that is a plastic having a melting point of at least 
35 500 * or 600 * F and desirably at least 700 * or even 
800 °F such as polyimide, polyamide. or high melt- 
ing polyesters, is then assembled with the rubber 
material in such a manner that plastic posts 26 
protrude through the openings of the rubber ma- 
40 terial. The distal ends of the plastic posts are then 
reformed utilizing localized heat so as to not de- 
grade the adjacent rubber material to form a plastic 
rivet that mechanically locks the plastic reinforcing 
part to the rubber material. An example of a suit- 
45 able localized heat source is a laser. Other lo- 
calized heat sources include a directional flame, 
and the like. The resulting mechanical rivet in asso- 
ciation with an adhesive bond between the rubber 
part and the plastic reinforcing material provides a 
so secure coupling of such members and forms com- 
posite which resists shear forces, in a manner 
similaY to that described hereinabove. Otherwise, 
the remaining aspects of the embodiment contain- 
ing the integral plastic reinforcing posts and a 
55 rubber part having openings or apertures therein is 
similar to the description set forth hereinabove with 
regard to Figs. 1 through 6. Hence, the type of 
rubber material, the mating engagement or location 
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of openings in the rubber with integral posts 26. the 
joinder of reinforcing sheet 22 with rubber sheet 
20. and the tike, is fully discussed hereinabove. 

The present invention can be utilized wherever 
a rubber sheet is reinforced by a metal or a high 
melting temperature plastic sheet, or the like. A 
preferred area of use is in the formation of head- 
light guide gaskets as used on an automobile. 

Claims 

o 1 . A process for mechanically bonding a rubber 
part to a reinforcing part comprising the steps of; 

(i) forming the rubber part and the reinforc- 
ing part one with an upstanding post and the other 
with an opening, said post on one said part being 
complementary to said opening on the other part; 

(ii) assembling said rubber part and said 
reinforcing part with said post extending through 
the opening in said reinforcing part and 

(iii) reforming said post so as to provide a 
mechanical bond between said rubber part and 
said reinforcing part. 

2. A process according to claim 1 wherein said 
rubber part comprises a rubber sheet and said 
reinforcing part comprises a sheet of reinforcing 
material, said step of assembly of said rubber and 
said reinforcing part comprising the steps of plac- 
ing said rubber sheet and said reinforcing sheet 
together with respective surfaces in juxtaposed re- 
lation and with said post extending through the 
opening with its distal portion extending beyond the 
opposite surface of said reinforcing sheet, said step 
of reforming said post comprising the step of re- 
forming said distal portion of said post to lock said 
distal portion of said post against the opposite 
surface of said reinforcing sheet. 

3. A process according to claim 1 or claim 2, 
including the step of chemically bonding juxta- 
posed surfaces of said rubber part and said re- 
inforcing part. 

4. A process according to any one of claims 1 - 
3, wherein said reinforcing part is a metal part. 

5. A process according to any one of the 
preceding claims, wherein said rubber part is an 
ethylene-propylene rubber, an ethylene-propylene- 
diene rubber, or combinations thereof. 

6. A process according to any one of the 
preceding claims, wherein said rubber part is an 
ethylene-propylene type elastomer. 

7. A process according to any one of the 
preceding claims, wherein said post is reformed by 
heating. 

8. A process according to any one of the 
preceding claims including forming said rubber part 
with said post. 



9. A process according to claim 8, including 
the step of forming said rubber sheet and said post 
as a single integrally molded element. 

10.. A process according to any one of claims 1 
5 to 7 wherein said reinforcing part is of plastics, said 
process including the step of forming the reinforc- 
ing part with said upstanding post, said rubber part 
being provided with an opening for receiving said 
post. 

10 11. A process according to claim 10, wherein 

said plastic post is reformed by heating with a 
laser. 

12. A composite material, comprising: 
a rubber sheet having a first surface and a sheet of 

75 a different material with a surface juxtaposed to 
said first surface of said rubber sheet, one of said 
rubber sheet and said sheet of a different material 
having a post protruding from its surface and the 
other of said sheets having an opening mating with 

20 said post in such a manner that said post extends 
through the opening, the distal end of said post 
having the profile of a rivet for mechanically retain- 
ing said rubber sheet to said sheet of said other 
material. 

25 13. A composite material according to claim 12 

wherein said sheet of said other material is a 
reinforcing sheet. 

14. A composite material according to claim 12 
or claim 13 wherein said rubber sheet is an 

30 ethylene-propylene type elastomer. 

15. A composite material according to any one 
of claims 12 to 14 wherein the first surface of the 
rubber sheet and the juxtaposed surf age. of said 
different material sheet are chemically bonded tp 

35 each other. 

16. A composite material according to any one 
of claims 12 to 15 wherein said rubber sheet car- 
ries said post, and said sheet of different material 
has an opening mating with said post. 

40 17. A composite material according to claim 

16, wherein said rubber sheet and said post com- 
prises an integrally molded rubber element, and 
wherein said rubber sheet and said rubber element 
is an ethylene-propylenediene rubber, an ethylene- 

45 propylene rubber, or combinations thereof. 

18. A composite material according to any one 
of claims. 12-17, wherein said different material 
sheet is a metal sheet. 

19. A composite material according to any one 
so of claims 12 to 15 wherein the sheet of different 

material is of plastics and 'carries the post, said 
rubber sheet having at least one opening mating 
with said post. 

55 
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© A process for mechanically bonding a sheet 
10,20 of rubber to a sheet of 12,22 of another, e.g. a 
reinforcing, material, and a composite article made 
by the process. A molded sheet 10 of rubber having 
integral upstanding posts 14 is assembled with the 
sheet 12 of the other material in such a manner that 
the posts 14 extend through openings 16 in the 
sheet 12 of the other material. The distal ends 14A 
of the rubber posts 14 are then reformed (preferably 
by heating) to shape or form the rubber posts into 
rivets 14B which mechanically lock the rubber sheet 
10 and the sheet 12 of other material together and 
provide good shear resistance. According to another 
embodiment of the present invention, the reinforce- 
ment material 22 is a high melting temperature plas- 
tic which has an upstanding post and the molded 
rubber sheet 20 and has openings therein. The plas- 
tic posts 26 are reformed as with a laser to bond the 
plastic sheet 22 to the rubber sheet 20. 
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